ABSTRACT BACKGROUND More than 50 oral chemotherapy agents in pill form are on the market, with projections that in
clinical assessment amongst health workers based at intervention clinics but not directly involved in the intervention.
This study has shown that mHealth technologies have the potential to improve primary level health services in resource-poor contexts with high patient numbers and overburdened health staff. Working in collaboration with the Ministry of Health the data we present will inform the development of a cluster-randomised trial to rigorously evaluate the role of mHealth in the implementation of ETAT. This will aid policy decisions around ETAT implementation at primary health level. The objectives of this study are to: 1) determine the effect of the WelTel intervention on completion of LTBI treatment; 2) determine the effect of the WelTel intervention on daily adherence to LTBI treatment; 3) measure patient satisfaction with the WelTel intervention; 4) evaluate the cost-effectiveness of the WelTel intervention.
A multi-site randomized controlled trial will be conducted at three TB control clinics in British Columbia, Canada. Over two years, we expect to enroll 486 individuals diagnosed with LTBI and initiating isoniazid (INH) (300mg daily for nine months). Participants will be randomly allocated to an intervention or control arm (standard care) at a 1:1 ratio. Intervention arm participants will receive a weekly SMS 'check-in', ''Are you OK?'', to which they will be instructed to respond within 48 hours either ''yes'' or ''no''. A TB clinician will follow-up and triage any problems that are identified. Participants will be followed for one year, with a primary endpoint of treatment completion, defined as having taken at least 80% of prescribed doses within 12 months. Follow-up questionnaires will be used to assess participant satisfaction with the intervention. Costeffectiveness will be analyzed through decision-analytic modeling. Data will be analyzed according to intention to treat principles. Chi-squared tests will be used for categorical outcomes; and t-tests or MannWhitney U tests for continuous outcomes Ethical approval has been received from the University of British Columbia Clinical Research Ethics Board (H13-01450). The trial is registered with ClinicalTrials.gov (NCT01549457). Recruitment began in July 2012, and the study is currently enrolling participants.
The WelTel LTBI trial will contribute important information on the effectiveness of the WelTel text-messaging intervention to improve treatment adherence among patients with LTBI. Trial results and a cost-effectiveness evaluation will inform how WelTel might contribute to the long-term success of TB control and elimination efforts. Of 82 participants who completed the survey between September 2011 and December 2011, 68 owned a mobile phone and 58 used text messaging weekly. Participants were receptive to receiving treatment-related communication from the clinic via text messaging (n 080) but preferred not to have language relating to TB in the message content. Of 16 patients who received the intervention, 14 completed the study. After overcoming initial difficulties, the technological platform was an efficient way to deliver the intervention. The greatest participant-perceived benefits were that it enabled them to report side effects quickly (n 06), reminded them to take their medication (n 04), and imparted a feeling that their healthcare providers cared (n02). Interview data supported these findings. Barriers included cost (n03) and network coverage (n 02).
Patients have the means to communicate with their healthcare providers via text-messaging and were receptive to doing so. The intervention was well-received by participants and the healthcare provider; however, research on its effectiveness to improve TB treatment adherence is required. Participants were sent weekly ''How are you?'' messages, to which they were required to respond within 48 hours either that they were well or had a problem. Nurses responded to negative and non-responses. Focus group discussion and semi-structured interviews were conducted with health care providers (HCP) (n 05), and participants at baseline (n 025) and study end (n 020). Questionnaires were also administered at baseline (n025) and study end (n017). Analysis was guided by two theoretical frameworks: The Technology Acceptance Model and the Theory of Reasoned Action.
RESULTS
Of 25 client participants, 80% (20/25) were female, the median age of participants was 46 (range 16Á 60) and the median time since HIV diagnosis was 13.7 years (range 2.6Á20.6 years This study examined the effect of personalized text messages on PA, as measured by a pedometer, and clinical outcomes (HbA1C) in patients with T2DM in a 2-arm randomized controlled trial. Following guidelines set by the American Diabetes Association, patients in the program were staged using the Trans-theoretical Model of behavior change, into one of the five stages of behavior change, from pre-contemplation to maintenance, and set personal PA goals. The control group received a pedometer too without personalized messages, in addition to standard diabetes care at Massachusetts General Hospital (MGH). The intervention group received a pedometer, interactive personalized messages twice a day and standard diabetes care. The messages consist of practical educational and motivational information tailored to a 4 th grade reading level, their stage of behavior change, and language (English or Spanish). Both groups used a pedometer with wireless upload of data into a SMS engine, which then transmitted customized SMS based on a pre-set algorithm. The morning message delivered subjects' activity data from the previous day, in context to their goal, while an evening message provided the other messages. The intervention was successfully tested for feasibility in a total of 20 subjects, for 3 weeks. Subjects tested whether the appropriate messages were sent based on the algorithm, whether they were sent on time, and whether the frequency of the messages was appropriate.
This intervention is ongoing at 4 MGH community health centers Á Revere, Chelsea, Charlestown and Everett.
The low cost and design of the messages makes it possible for the program to be easily scaled across a diverse patient population regardless of age, educational, economic or ethnic background and sustained for a longer duration; thereby, facilitating sustained behavior change. Given the level of evidence of PA for improved outcomes in DM, personalized SMS could be a means to achieving and sustaining this necessary but difficult behavior to change in T2DM.
METHODS MAMA SA's five 'channels' are SMS, USSD, Mobi, MXit (a South African mobile phone-based chat platform) and voice. With such a variety of communication methods on offer, a detailed M&E plan was necessary to gauge MAMA-SA's impact on women within the country. To ensure similar levels of M&E across multiple countries, MAMA-Global (MAMA's global coordination team) supported the initial M&E planning. This process established standardized indicators for all MAMA countries, while leaving room for adding additional indicators for country specific circumstances. Building on the standardized indicators, South Africa has added a number of additional indicators, some of which are based on national PMTCT indicators. Automated and manual data collection methods have been implemented, as well as focus group discussions and user feedback and testing.
RESULTS Since the launch, over 20,000 unique users have interacted with MAMA SA which translates into over 67,000 unique page views, hundreds of mobi-site comments, and more than 110,000 SMS's and 8500 USSD messages being sent thus far. Most registered mobi-site users (73.01%) have already delivered and are looking for information to care for him/her, while the rest (26.99%) have yet to deliver. A large portion of SMS users (21.88%) opted to receive HIV-related messages, while this is lower than the national HIV rate which currently stands at 29.5%. Focus groups and user testing has shown that users of the service have found MAMA-SA valuable.
CONCLUSIONS Preliminary MAMA-SA data indicates high acceptability and satisfaction with the project.
Detailed planning of M&E for such a diverse mHealth service offering has been essential. Service uptake has been satisfactory, but strategies for greater publicity are necessary. Further research is necessary (and planned) to ascertain health outcomes of HIV-positive women. 1) Participants will identify the successes and challenges of developing and implementing a total mobile data management system in a level 1 trauma center. 2) Participants will demonstrate the value of integrated solutions combining mobile devices, electronic medical records, education and telemedicine/decision-support for when decisions are most critical. 3) Participants will appreciate the importance of the user experience and acceptance when selecting appropriate technology for their mobile health projects
MOBILECARE-INNOVATIVE APPROACHES
Mobile technologies harbor the potential to transform healthcare by improving clinician workflow and decision-making, which ultimately enhances quality of care and patient outcomes. The time sensitive nature inherent in trauma and critical care requires physicians to quickly access information to make correct decisions. In the past 5 years, we have been developing a mobile software platform and data management system that combines clinical documentation, education and telemedicine/decision-support. The goal is to provide clinicians with an integrated system of tools to facilitate the process of care. MobileCARE delivers a suite of integrated applications that completely supports a physician's workflow. Clinicians are able to create documentation, view test results, medical notes and surgical documentation in real time. It also provides access to a mobile learning trauma and critical care curriculum and the ability to communicate through telemedicine with other team members. To better understand the use of mobile technologies in the clinical environment, we conduct usability and user acceptance testing as a guide to implementation. We also have conducted knowledge and skill acquisitions tests of the learning modules.The system are currently being evaluated in the trauma intensive care unit of a busy urban Level 1 trauma center. Physicians use it to document patient admissions and daily patient status with the information immediately available to all users across multiple platforms. Knowledge and skill acquisition tests have demonstrated that the mobile learning modules are equivalent to traditional classroom lectures (Figure 1 ), and that their use improved performance in the simulated environment ( Figure 2 ). MobileCare is a complete software solution that provides significant functionality in the clinical environment. The impact on the safe and efficient delivery of care will continue to be realized. This technology is especially beneficial where continuity of care is required, as with patients with chronic disease or multiple acute conditions. 
ABSTRACT
Each year, nearly 9 million cases of tuberculosis (TB) occur worldwide, resulting in 1.4 million deaths. While curable, long treatment regimens (6Á24 month) negatively impact adherence for many patients, resulting in ongoing illness, continued transmission, and development of drug-resistant TB. Directly observed therapy (DOT) is recommended for improving adherence. DOT consists of TB providers watching their patients ingest each medication dose. However, DOT is costly, labor intensive and impractical in remote or resource-poor settings. To reduce these barriers, we developed the ''Video DOT'' (VDOT) system, whereby patients use mobile phones to record and send daily videos of themselves taking medications, which are then viewed remotely by DOT workers. To gauge feasibility of this technology-based approach, we assessed prior experience with mobile phones and willingness to adopt mHealth interventions in a sample of TB patients in the US/ Mexico border region.
VDOT was pilot-tested in a single-arm trial among TB patients in San Diego, CA (n 043) and Tijuana, Mexico (n 09). Participants were interviewed before and after using VDOT for an average of 5.5 months (range 1Á11 months). Ages ranged from 18Á86 years old, 50% of patients were male and 50% were Hispanic. Education ranged from 24% completed primary education or less to 57% completing at least some college. Prior to study enrollment, 94% of participants owned a cell phone (55% were smartphones), of which most reported experience sending photos (72%) or videos (57%) from a cell phone, and 64% reported sending text messages daily. Age was the only factor significantly associated (p-values B .05) with owning a cell phone, owning a smart phone, sending pictures and videos, and daily text messaging. Experience with technology was similar between San Diego and Tijuana participants. Compared to baseline ranking on a 10-point scale, participants felt more comfortable using cell phones ('.77, p00.008), phone cameras ('1.43, p00.006), phone video cameras ('1.68, p00.009), internet ('.68, p00.100), email ('.72, p00.226) and text messaging ('.29, p00.299) at follow-up.
Cell phone use was very common among a demographically-diverse sample of TB patients. Younger patients had the most experience with smartphones prior to study enrollment, making this demographic especially prepared to adopt mHealth interventions. The experience of using smartphones for VDOT also led to an increase in comfort using mobile phone functions in both low and high-resource settings. These findings suggest that smartphones provide a feasible platform for TB treatment monitoring applications.
In this two part evaluation, we conducted a retrospective records analysis of individual-level txt4health system usage data from participants in Southeast Michigan and Greater Cincinnati to determine usage of the program. We also conducted a multimodal user survey with 161 txt4health users recruited through the program to understand participant perceptions of program satisfaction, participant use, and self-reported perceptions of behavior change. Preliminary results from the retrospective records analysis reveal that across both pilots, 5,570 participants initiated enrollment in txt4health, of which 33% completed the two-step enrollment process. Once enrolled, the majority of participants set a weight loss goal (74%), and tracked their weight (89%) and physical activity (65%) at least once during the program; however 56% dropped out before the end of the program, with 70% of dropouts occurring before the end of the fourth week. Among program completers, rates of weekly weight tracking were low with 22% of participants logging weekly weights at least five times, yet rates of weekly physical activity tracker were greater with 49% logging weekly physical activity at least five times. Despite high attrition across the pilots, surveyed txt4health users report high levels of program satisfaction, with 67% reporting satisfaction scores of eight or higher on a ten point scale (10 0most satisfied; M 08.2, SD 01.6). The majority of participants report that txt4health helped them make lifestyle and behavior changes related to diet and physical activity. While broadly focused public health text message interventions may have a great reach, individual engagement among participants widely varies, suggesting that this type of approach may not be appropriate for all, but is a feasible and acceptable delivery modality for a large subset of people. 
Physical inactivity is ranked fourth as a global risk factor for mortality. Internationally, physical inactivity disproportionately affects women (33.9%) as compared to men (27.9%). A need exists for innovative physical activity behavioral interventions for women using affordable, accessible technology. The 48-week, community based Women's Lifestyle Physical Activity Program for African American women strived to meet this need by creating an intervention that includes the use of 6 group visits and a personalized step goal. One of three study conditions also received 11 motivational tips to overcome barriers via an automated telephone response system (ATRS), while another received 11 motivational personal calls and a third received no calls. The purpose of this presentation is to present the development and then examine the use of phone technology in the ATRS condition. The research questions are: 1) What was the preferred means of receiving the automated calls (cell phone, home phone, work phone)? 2) Did the number of automated calls completed differ by the means of receiving the calls? 3) What were the challenges encountered with an ATRS?
A randomized cluster, Latin Squares, clinical trial design was used with the order of the conditions randomly assigned to six community sites. Over three years each of the study sites received each of the three study conditions. Five group visits occurred every five weeks in the first 24 weeks with a booster visit in the second 24 weeks. Women in the ATRS condition received one to two calls between group visits that delivered motivational tips. They could listen to more than one tip.
Ninety-seven women of the total 288 enrolled were in the ATRS condition. Of these women, 68% provided cell numbers, 69% provided home numbers, and 27% provided work numbers. The majority of women chose to have messages delivered to their cell phones (73%), followed by home phones (22%), or work phones (5%). The women listened to an average of 9.5 motivational tips. Specific challenges encountered were phone numbers that were not in service throughout the study, which was encountered with 10.8% of the phones at least one time during the study as well as unanswered calls (8.9%). Selected solutions designed to address challenges included closely tracking weekly call reports, using participants' alternative contacts and email to reach them, and always updating participant phone numbers during data collections.
This study has demonstrated that automated telephone messages can be successfully delivered via cell phone technology.
The SMS campaigns aimed to increase health knowledge by disseminating health information via SMS. Specifically, each study involved sending SMSes to participants to provide them with information regarding how to control hypertension and how to be healthy during pregnancy, respectively. The hypertension campaign was conducted with hypertensive patients at a Community Health Centre, while the antenatal campaign was with pregnant women attending a Midwife Obstetric Unit. Facility staff guided the preparation and checked the health promotion content of both campaigns.
There were 223 and 206 participants at baseline in the hypertension and antenatal campaigns respectively. Both studies used mixed research methods of a randomised control trial followed by a focus group. Participants were randomised either to be sent SMSes (experiment group) or not (control group). Intervention in the hypertension campaign involved sending 5 SMSes per week for 16 weeks. The pattern of dissemination was different in the antenatal campaign: SMSes were staggered according to the week of pregnancy at the time of recruitment into the study. The total number of SMSes sent to all those in the experiment group was 101.
34.53% and 46.60% of the participants were lost to follow-up (LTFU) in the hypertension and antenatal campaign respectively. There was no differential LTFU in either study. At the end of the antenatal campaign, there were no significant differences in the level of knowledge (assessed by nine questions) between the experiment and the control group (all p ! 0.05). Similar results emerged in the hypertension campaign. Despite no significant improvements in knowledge, both campaigns' participants (experiment group) reported high levels of behavioural change. Participants in both focus groups remarked that the SMSes acted as reminders or ''light bulbs''.
SMSes appear to be more effective at improving motivation than increasing knowledge, although objective measures to verify behavioural change could not be obtained in either campaign. Further research is needed to investigate how health knowledge can be improved via mHealth interventions, particularly in populations of low socioeconomic status where high rates of LTFU are a reality. 
Consistent high levels of adherence to antiretroviral drug therapy (ART) are needed to sustain undectable viral loads (VL) in persons living with HIV/AIDS (PLWH). The result is improved health and prevention of HIV transmission. Rural dwelling PLWH encounter barriers such as low health care resources, transportation, poverty, stigma, and depression that contribute to adherence challenges. The goal of the Music for Health smartphone app is to use technology to improve adherence to ART. The app consists of a music program called the LIVE Network that includes animated music videos specially developed and tailored for PLWH, a manual with web links, and a pill count survey. The program is designed to educate, motivate, and increase selfconfidence in rural PLWH to adhere to ART. We are conducting a randomized controlled clinical trial to study the efficacy of this app compared to an equivalent educational app in 240 rural PLWH in Georgia. Eligibility criteria include: HIV infected, initiating ART for the first time or changing a regimen due to side effects or ART drug resistance, ]18 years of age, English speaking, and willing to complete study activities. Once randomized at baseline, each participant will receive a smartphone loaded with the appropriate app and will have a supervised listening/viewing session. They will receive regular text message reminders to use the app and for monthly unannounced pill counts. Pill counts will also be collected via smart phone. All participants will be followed up at 3, 6, 9 months using computerized interviews, hair samples for ART drug levels, and lab values extracted from medical records. The app was pre-tested in 3 focus groups conducted in 3 different rural counties. Nine men and 4 women participated; 10 (77%) were African American. All reviewed the app and provided feedback. Only one person did not own a mobile phone and 7 (54%) owned a smart phone. After coaching all were able to use the smart phone and app. All songs and videos were rated ] 7 on a scale of 0 to 10 and 5 songs had a median score of 10. Participants found the songs relevant and many thought songs addressed a situation they were currently experiencing: ''This is my first year living with HIV, so songs like that I can relate to. . . dealing with issues and questions that I have in my own head. . . that I don't talk to people about.'' Videos were edited to incorporate changes requested by the participants. Study recruitment will begin in 2014. If successful this app could transform the delivery of HIV adherence self-management care by overcoming barriers in this vulnerable group.
